This paper examined the effects of the social context (media communication, face-to-face communication, and friend and kinship network) on pre decisional processes of individual protective action. A two-stage survey was carried out aimed at residents in Beijing communities in half a year, and then the data were disposed from three aspects: Common Method Variance, non-parametric test, and Exploratory Factor Analysis. Based on the pretest data (N=344) and the posttest data (N=351), analyses were implemented from aspects of competing model analysis, hypothesis path test, and Multiple Group Analysis with the method of Structural Equation Modeling. Results: First, media communication activities can influence individual reception of risk information, which influence is the strongest among social context variables; moreover education attainment and age can influence it significantly. Then media channel should be diverse with respect to the different groups in order to increase the degree of information reception. Second, face-to-face communication activities can influence individual attention behavior; at the same time, it can also influence media communication; in addition, education attainment and income level are can influence it significantly. Then physical activities should be specific with respect to different socioeconomic strata in order to raise the degree of information attention. Third, friendly and kinship network does not influence any pre decisional processes variable, but it can influence face-to-face communication instead. Then it can be seen that the role of social conformity should be emphasized in order to enhance the degree of individual participation. Fourth, no social context variable can exert significant influence on comprehension behavior. Then it can be seen that the literal problem should be emphasized in order to improve the degree of understanding of risk communication. Future research should cover the particular social context as regards demographic characteristics, the facilitating and barriers inside risk information, and the relationship between social conformity and risk communication.
Introduction
People usually acquire environmental risk information from direct observation or indirect perception. When the physical environment is complex or rapidly changing and supplies only subtle cues for predicting threats to people and property, physical reality testing tends to give way to social reality testing (Lindell and Perry, 2004, p.27) . For example, although the public might not really understand complex technology, a series of environmental problems have become the hot topics of China, such as PX factoriesProtective Action Decision Model (PADM) to describe the information source and individual protection action. In which they state that: risk information initiates a series of pre decisional processes, elicits core perceptions, and then motivates protective actions (p. 48). It can be seen that pre decisional processes acts as the mediator between the social context and individual protection action. Although the primary focus of the PADM is on decision-making processes that take place in conscious awareness (Lindell and Perry, p.48) , but the relationship between the social context and pre decisional processes has not been explained in detail, as well as later studies about the application of the PADM, such as Terpstra and Lindel (2012) and Wang (2014) .
Thus, this paper contributes to the discussion about the effects of social context on pre decisional processes. The focus will be put on three aspects: to begin with, we will discuss the interactions between different social context variables; furthermore, we will discuss the specific relationships between social cues (such as friends, kinships, media) and individual psychological processes before decision-making; finally, we will discuss the variance of significant paths across demographic groups in order to clarify the circumstance of given connections. The discussion will be useful for perfecting the theory of PADM; at the same time, the clarification of social context will be helpful for advancing the coverage and effectiveness of risk communication.
Methodology

2.1Variables
Independent variables
Social context variables were designated as independent variables. The PADM offers two kinds of social context in long-term hazard adjustment: friend and kinship networks and community networks (Lindell & Perry, 2004, p.139) . Since the social context plays the sources of risk information, community networks can be represented by individual preference of the communication channel in the community. In view of risk communication activities in Chinese community, media style (such as TV, Radio, and newspaper) and physical activities (such as class, poster and emergency exercise), three social context variables were designed as follows.
First, media communication (MC).Media is the common channel for residents to acquire risk information, which are controlled by central and municipal government. Receiving information from media is self-driven behavior, so the influence of media communication can be seen as intrinsic motivation (Lazarus &Folkman, 1984) . This path is the same with the central route of Elaboration Likelihood Model (ELM), in which individual attention behavior is influenced more by the cognitive contents of the message (Petty & Cacioppo, 1986) . Therefore MC was designed to be measured by residents' attitude toward different media channel.
Second, face-to-face communication (FFC) . There are many activities related to risk communication in Chinese community. Generally, the participation of these activities depends on compulsory or incentive factors, which reflects individual compliance with the authority or power (Lazarus& Folkman, 1984) . This path is the same with the peripheral route of ELM, in which individual attention behavior is influenced more by superficial cues available in the persuasive context (Petty & Cacioppo, 1986) . Therefore FFC was designed to be measured by residents' attitude toward different community activities.
Third, friend and kinship network (FKN). According to Wirth (1938) 's theory, complex social function creates unique personal interaction in mega city, which depending on specific identity status (occupation or role) instead of personality (emotion).Previous studies also confirmed this phenomenon in Beijing (Zhang, 2006) . Therefore, FKN was designed to be measured with formal circles, such as community circles, working circles, and political circles.
Dependent variables
Predecisional processes variables were taken as dependent variables. Predecisional processes comprise three factors, which are reception of, attention to, and comprehension of socially transmitted information (Fiske & Taylor, 1991) . Then following variables were designed.
First, reception (RP).The reception means people's ability to receive information from external environment. It was measured with the individual access to the disaster information (such as rainfall, earthquake, and fire disaster)because information reception would depend on the invasion of normal activities (Lindell & Perry 2004, p.76) .
Second, attention (AT).The attention means people's ability to accept the cues, which depend on the expectations of threat, competing demands, and intrusiveness of hazard information (Lindell, 2004, p.49 
Moderator variables
It is well-documented that demographic characteristics can influence protective action, such as Enarson, Fothergill and Peek (2007) 's discussion about gender and disaster, Gaillard (2012) 's argument about Caste, ethnicity, religious affiliation and disaster. In view of the characteristics of residents in Beijing, six demographic variables were selected as moderator variables, including marital status, gender, age, ethnicity, education attainment, and income level.
In sum, we acquired twelve variables, including three independent variables (social context), three dependent variables (predecisional processes), and six moderator variables (demography). Their definition and measuring items are represented in Table 1 . 
Hypothesis
Based on the PADM and previous analyses, the relationship between the social context and predecisional processes was focused in this paper. Then the hypothesis was stated as "if the social context was taken as information source, it would influence predecisional processes in different ways". It can be divided into three parts:
First, suppose MC would influence RP (H1a), AT(H1b), and CP(H1c); Second, suppose FFC would influence RP (H2a), AT (H2b), and CP (H2c);
Third, suppose FKN would influence RP (H3a), AT (H3b), and CP (H3c).
Flow chart
In order to describe the relationships between different variables, a flow chart was designed with respect to above hypotheses and previous theories, as is shown in Figure 1 .
First part presents the interactions between social context variables (FKN, FFT, MC). The PADM can't include these links, so they should be redesigned. Because friend and kinship network is relatively stable, we let FKN influence both FFC and MC; then we let FFC influence MCor let MC influence FFT. After a series of combination of "FKN, FFT, and MC", sixteen competing models can be obtained, which are show in Table 2 . In which, the best fit model should represent the best combination of social context variables (Byrne, 2001 ).
Second part presents the relationships between three predecisional processes (RP, AT, CP). In learning theories, constructivism emphasizes the importance of the background knowledge, which believes that when new information is approached, the learner faces a loss of equilibrium with their previous understanding, and then an improved cognitive schema can be formed (Bodner, Klobuchar, &Geelan, 2001) . Then it can be seen that the order of three predecisional processes should be "from reception (RP) to attention (AT)", and "from attention (AT) to comprehension (CP)" in the disaster schema.
Third part presents the specific effects between two types of variables. According to above hypothesis (section 2.2.1), we supposed every social context variables (FKN, FFT,MC) can influence every predecisional processes variables (RP, AT, CP). Then we acquired nine hypothesis paths, which should be tested later, as is shown in Figure 1 .
Fourth part presents the role of specific demographic variable. For example, aimed at gender variable, we separated the sample into male group and female group, and then check the variance of particular relationship across groups.
Data collection
Sampling
The subjects are designed as residents in the Haidian District in Beijing. The population in Beijing is representative because 62% of them are registered residents, and 38% of them are non-registered residents, which come from all over the China. Furthermore, Haidian District is a typical district because it locates at the edge of Beijing, and its territory includes both urban communities and rural communities (BMBS, 2014) .
Then sampling was implemented with stratified sampling technique (Cochran, 1977) . First, community stratum: concerning the community category (CSSB, 2015) , four types of communities were selected: new community (building before 1999), old community (building after 2000), rural community, and employer-governance community. Second, resident stratum: minimum sample size was calculated by the statistics equation of "(Z-score)² * StdDev*(1-StdDev) / (Margin of Error)²" (Smith, 2013) , and then a threshold of 384 was found.
Meanwhile, taking into account the problem of method bias, a two-stage survey was carried out with half a year's interval: the pretest survey was implemented in September 2013, and the posttest survey was implemented in January 2014.
Finally, each respondent was given $5 gift as an incentive of completing the questionnaire.
Questionnaire
Data were collected with method of the questionnaire survey. The questionnaire was designed concerning the definition of twelve variables. The draft was modified through the primary test and with the method of brainstorming. Then a questionnaire with five parts and 63 items was obtained: Part I is basic information of residents, which include personal information and social circle information, therefore it was used to measure demographic variables and variables of "FKN"; Part II was designed to measure variables of "RP" with a series of questions of "did you notice the following disaster information"; Part III was designed to measure variables of "AT" with a series of questions of "did you interest in the following disaster information"; Part IV was designed as to measure variables of "CP" with a series of true or false questions about disaster preparedness knowledge; Part V was designed to measure variables of "FFC" and "MC" with questions of "how about your attitude of the following risk communication activities".
Data analysis
Primary analysis and Missing data
Data were analyzed to check the reliability and validity with SPSS 20.0, and then following values were found: Cronbach's α is 0.867 for the pretest, 0.886 for the posttest; the parameter of KMO is 0.861 (sig.=0.000) for the pretest, 0.894 (sig.=0.000) for the posttest, which show that the data are both reliable and valid.
The missing data were approached with two methods (Bouza-Herrera, 2010): to begin with, the samples with 
Common Method Variance
In order to overcome the problem of method bias, Common Method Variance (CMV) was controlled with procedural remedy method and statistical method (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003) .First, the procedural remedy was implemented through three procedures: (a) dividing the questionnaire survey into two stages; (b) collecting data from four types of communities; (c) using anonymous questionnaire.
Second, the statistical control was implemented with Harman's single-factor test. The basic assumption of this method is that "if CMV was substantial, one general factor would account for the majority of the whole information (>50%)" (Podsakoff, MacKenzie, & Podsakoff, 2012) . Factor Analysis was implemented with SPSS 20.0 software to check the parameter of "% of variance", and the results show that: its value is 22.226 for the pretest data, 25.405 for the posttest data, which means that the CMV of survey was acceptable.
Non-parametric test
In view of the problem of sampling consistency, non-parametric test was implemented (Hollander, Wolfe, & Chicken, 2013) . The parameter of Kolmogorov-Smirnov was used to compare the characteristics of demographic groups regarding the two-stage survey. The results are as follows: Gender (Sig.=0.220, R), Age (Sig.=0.439, R), Ethnicity (Sig.=1.000, R), Education (Sig.=0.131, R), Income (Sig.=0.997, R). Symbol "R" represents "retains", which means there is no significant variance between two-stage surveys.
Exploratory Factor Analysis
Creating good measures involves both writing good questions and organizing them to form the questionnaire (USSR,n.d). Because of this, more items were designed to measure the variables, which should be refined when the data have been collected. Explore Factor Analysis (EFA) was implemented based on SPSS 20.0, and then the items in the questionnaire were processed according to two rules (Fabrigar, 1999) : first, item loading should approach 0.5 (Hair, Black, Babin, Anderson, 2009 ) unless there are not enough items; second, no more than four items should be selected for each variable taking into account the balance between variables. At last, a total of 29 measuring items were left, in which 11 items was used to measure three social context variables, 12 items was used to measure three predecisional variables, and 6 items was used to measure six demographic variables.
Results
Interactions between social context variables
In order to discuss the interactions between social context variables, sixteen competing models were designed with the combinations of "FKN, FFC, and MC". Structural Equation Modeling (SEM) was used to rank the competing models with four criteria: first, the model should be convergent; second, lower ECVI is better fit (Cudeck, 1989) ; third, one with the smallest AIC would be chosen (Kieseppä, 2003) ; fourth, the model is better if it can comprise the characteristics of rival models (Mizon,1984) .
SEM model was built and run based on AMOS 20.0 software, and then the results were obtained. Table 2 represents the combinations and corresponding parameters. 
Note: "" means the influence from the latter variable to the former variable; "--" represents "no influence"; Y represents "convergent"; N represents "no convergent"; Cvg. represents "convergence status".
It can be seen from the Table 2 that: first, only Model 11 and Model 15 were valid regarding the convergence rule; second, the values of EVCI, AIC, and BIC are the same between Model 11 and Model 15; third, Model 11 is better than Model 15 taking into account the encompass principle.
Depending on the structure of Model 11, the interactions between social context variables can be found, which was presented as "MCFFCFKN". It can be seen that immersing in friend and kinship network is useful to face-to-face communication; participating in face-to-face communication is beneficial to media communication.
Effects of social context on predecisional processes
In order to analyze hypothesis paths, SEM was built according to Model 11 and above hypothesis paths (section 2.2.1) with AMOS 20.0 software. The results were checked with five criteria: C.R. should be greater than 1.96 (Hanneman, Kposowa, & Riddle, 2013 ); P-value should be less than 0.05 (Nuzzo, 2014) ; S.E. should be positive; the bigger the value of unstandardized and standardized regression coefficients, the stronger the hypothesis (Hargens, 1976) .
The results of nine hypothesis paths are represented in Table 3 , in which the result cannot be accepted unless the pretest result and posttest result are significant simultaneously. Note: "***" means the value which is less than 0.001; "" have the same meaning with Table   2 .;UnStd.represents"unstandardized regression weights"; Std. represents "standardized regression weights".
The results show that: First, in light of consistency of two-stage data, two hypothesis paths of "RPMC (C.R.: 5.07/5.62) and ATFFC" (C.R.: 3.58/5.64) are significant. Second, in light of the value of unstandardized regression weights and standardized regression weights, the influence of MC (UnSd.: 0.59/0.83; Sd.: 0.57/0.51) is stronger than FFC (UnSd.: 0.24/0.38; Sd.: 0.40/0.42). Third, FKN is negative because there is no significant hypothesis path related to it.
Variance across demographic groups
In order to discuss the variance of significant paths across demographic groups, Multiple Group Analysis(MGA) was implemented. SEM models of path "RPMC" and path "ATFFC" were built separately.
We run SEM model based on AMOS 20.0 software, and then check the following parameters: First, model fit parameter was checked to make sure that the model selected achieves the minimum value. Second, "ECVI" and "AIC was checked to rank the model, lower ECVIor AICis better fit (Cudeck, 1989) . Third, significant level was checked with pairwise parameter of specific path (>1.64). If pairwise parameter was not reported, unstandardized and standardized regression coefficients (>0.4) would be checked as an alternative (Richards, 1982) . The final results were represented in Table 4 , which represent the variance of two paths across demographic groups.
The results are summarized from two aspects: First aspect is about the path of "RPMC". To begin with, we checked the pretest data with the parameter of P.P (>2.20), and the posttest data with parameters of UnStd. and Std. (>0.4), and then found that there are variances across education attainment groups. Furthermore, we checked the pretest data and the posttest data with parameters of UnStd. and Std. (>0.4), and found that there are variances across gender groups.
Second aspect is about the path of "ATFFC". We checked the pretest data and the posttest data with parameters of UnStd. and Std. (>0.4), and found that there are variances across education attainment groups, as well as variances across income level groups. Table 3 .; "--" represents "no report".
Discussion
The findings from this research suggest that: the social context can influence predecisional processes in two ways, which are "RPMC" and "ATFFC"; furthermore, the order of influence strength is "MC>FFC>FKN"; at last, there are interactions between social context variables, which is "FKNFFCMC". The detailed explanations are as follows.
On the one hand, the media communication does influence individual reception of risk information. Each medium has its own technological capabilities that influence the delivery of text, sound, and visual images (Croteau, Hoynes,& Milan, 2011, pp.285-286) , so it is natural that the access to different media depends on individual habits and lifestyle. Furthermore, the findings show education attainment and age can influence media communication significantly, which might be explained by the theory that education can develop habits, skills, and abilities (Mirowsky, 1998) , as well as the theory that age can engender different circadian rhythmicity (Minors, Atkinson, Bent, Rabbitt, & Waterhouse, 1998) .In addition, the impact of media communication is the strongest among three social context variables, which shows that media channel should be emphasized because of its capacity to cover extensive population. Thus, it can be deduced that media channel should be diverse with respect to the different groups, such as elder/youth groups and blue-collar/white-collar groups, in order to increase individual reception of risk information, which should be helpful for expanding the coverage of risk communication.
On the other hand, the face-to-face communication does influence individual attention to risk information. Humans are driven to protect against external threats (Lawrence, Nohria, 2002) , so they are easy to be impressed by the vivid on-site activities. Furthermore, the findings show that education attainment and income level can influence face-to-face communication significantly. It is well-known that socioeconomic status is related to participation in physical activity. Therefore, the social status might become "perceived barriers" (Cerin& Leslie, 2007) to impede face-to-face activity. In addition, the findings also show that face-to-face communication can influence media communication. Thus, it can be deduced that physical activities should be specific with respect to the different socioeconomic groups, such as the middle class and the lower class, in order to enhance individual attention to risk information, which should be helpful for improving the effectiveness of risk communication.
Surprisingly, friend and kinship network does not influence any predecisional processes variables, but it influences face-to-face communication activity. The former finding might be explained by Lindell and Perry (2004, p.139 )'s theory that available response time impede individual decision behavior in the long-term hazard adjustment. The latter finding has ever been interpreted by many researchers (such as Voorhees, et.al., 2005; Nauert, 2012) , whose theories showed that social networks can influence physical activity in a positive or negative way. Thus, it can be seen that social influence should be emphasized, such as the power of kids and elder, in order to motivate public participation towards communication activities.
Quite surprisingly, no social context variable does exert significant influence on individual comprehension of risk information. The terminology of risk information is usually hard to be understood by the local communities (Pearson, 2012) . Therefore, there might be some mismatch between the information people receive and what they understand (HHS, 2010 ). The findings demonstrate that there are big challenges in the comprehension of risk information concerning the residents in Beijing. Thus, it can be seen that the problem of translating scientific jargon into plain language should be emphasized in order to improve public comprehension of risk information.
Overall, this research suggests that the social context can influence predecisional processes through media communication and face-to-face communication, but the methods should be diverse and specific. In addition, the topic of social conformity, as well as the problem of translating terminology into plain language should be emphasized.
Conclusions
It can be found that media communication, face-to-face communication and friend and kinship network play different role in the link between social context and predecisional processes. They should be designed diversely and specifically concerning the characteristics of different demographic groups. It should be emphasized that there are big problem related to public comprehension of social transmitted information. In the future, the research should cover the particular social context regarding demographic characteristics, the facilitating and barriers in the social context, and the role of social conformity.
